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1
AUTOMATIC VEHICLE COVER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority from U.S.

Provisional Patent Application No. 62/299,561, filed on Feb.
25, 2016, and entitled “FULLY AUTOMATED AND

SMART FOLDING CAR COVER,” which 1s incorporated
herein by reference in 1ts entirety.

TECHNICAL FIELD

The present disclosure generally relates to systems and
methods for covering of vehicles, particularly to systems
and methods for automatic vehicle covering.

BACKGROUND

The protection of vehicles from paint degradation, corro-
s10on, mterior materials aging and color degradation may be
considered as one of the main concerns of vehicle owners,
which may force them to think about utilizing car covers to
protect their vehicles from sunlight, rays, rain, snow, dust,
etc. To this end, various types of covers have been 1ntro-
duced for various classes of vehicles including classic
vehicles, mid-sized sedans, sport utility vehicles (SUVs),
and compacts.

However, there 1s a need in the art for methods and
devices for fully automatic vehicle covering without the
need for manual intervention. There 1s further a need 1n the
art for a smart method and device that allows for automati-
cally covering a vehicle depending on the environmental
conditions.

SUMMARY

Disclosed aspects include example systems and methods
for automatic vehicle covering and examples may include a
tully automatic and smart vehicle cover configured to pro-
vide protection for outer surface of a vehicle.

In an general aspect, the present disclosure describes a
vehicle covering system, that may include: a cover that may
have a first fold and a last fold; a first arm and a second arm,
where a {irst portion of the first fold may be attached to an
upper surface of the first arm and a second portion of the first
fold may be attached to an upper surface of the second arm;
an arm (opemng/closing) mechamsm that may be configured
to open and close the first arm and the second arm; a folding,
mechanism that may be configured to fold and unfold the
cover; and a control system that may be configured to cause
the opening/closing mechanism to open the first arm and the
second arm from a closed position to an opened position and
cause the opening/closing mechanism to close the first arm
and the second arm from an opened position to a closed
position, and cause the folding mechamism to fold and
unfold the cover when the first and the second arms are in
an opened position.

According to an mmplementation, the covering system
may further include an enclosure to enclose the cover, the
first and the second arms, and the opening/closing mecha-
nism therein. The enclosure may be a space defined inside
the rear section of the vehicle and the rear section may
include a part of the trunk and the hollow space inside the
rear bumper. The rear bumper may include a movable wall
that may be configured to be displaced from a first position
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2

to a second position. The first position may be on the rear
bumper and the second position may be under the vehicle.

According to an implementation, the covering system
may further include a first displacing mechanism to move
the movable wall of the rear bumper from the first position
to the second position. The displacing mechanism may
include a motor having an output shaft, a converting mecha-
nism coupled with the output shaft and an intermediate link
attached to the movable wall of the rear bumper from one
side and engaged with the converting mechanism from the
other side. The converting mechanism may be configured to
convert the rotational movement of the output shaft to a
linear movement of the imtermediate link.

According to an implementation, the covering system
may further include a second displacing mechanism to
displace the cover 1n a folded state, the arms and the
opening/closing mechanism. The second displacing mecha-
nism may be disposed within the enclosure and may include
a movable mounting plate to allow for mounting the open-
ing/closing mechanism thereon; and an actuating mecha-
nism that may be coupled with the movable mounting plate
and may be configured to displace the movable mounting
plate 1 and out of the enclosure. The actuating mechanism
may include a motor having an output shait and a converting
mechanism that may be coupled with the output shaft and
may convert the rotational movement of the output shaft to
a linear movement of the movable mounting plate.

According to an implementation, the opening/closing
mechanism may include a first actuating mechanism and a
second actuating mechamsm. The first actuating mechanism
may be pivotally coupled to a proximal end of the first arm
to actuate the first arm to pi1vot about a first pivot point from
a closed position to an opened position 1n an opening process
and to pivot about the first pivot point from the opened
position to the closed position 1 a closing process. The
second actuating mechanism may be pivotally coupled to a
proximal end of the second arm to actuate the second arm to
pivot about a second pivot point from a closed position to an
opened position 1n an opening process and to pivot about the
second pivot point from the opened position to the closed
position 1n a closing process.

In an implementation, the first actuating mechanism and
the second actuating mechanism may include a hinge device
having an upper leafl and a lower leal and a central axis and
a motor. The lower leal may be fixed on the movable
mounting plate and the upper leal may be attached to a
respective arm. The motor may be coupled with the central
axis to rotate the respective arm.

According to an implementation, the hinge device may be
replaced, for example, with a gearbox mechanism attached
to the moveable mounting plate having an nput shaft
coupled with the motor and an output shait pivotally
attached to the proximal end of one of the arms.

In one implementation, the gearbox mechanism may
include a housing, a bevel pinion-gear set, a first flat gear
and a solenoid. The housing may include a fixed cylindrical
container mounted on the movable mounting plate and fixed
thereon to linearly displace therewith, and a rotatable cylin-
drical housing mounted coaxially on the fixed cylindrical
container. The bevel pinion-gear set may rotate the respec-
tive arm and may 1nclude a driver bevel gear mounted on the
input shaft and coupled with the motor and meshed with a
driven bevel pinion to transmit the rotational power of the
motor to the driven bevel pinion and freely displace along a
shaft and a driven bevel pinion mounted on the output shaift
and attached pivotally to the proximal end of the respective
arm. The driven bevel pinion may be configured to transmait
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the rotational power to the respective arm. The first tlat gear
may be coaxially attached to the upper surface of the driver
bevel gear and rotatable therewith. The solenoid may be
attached to the upper section of the rotatable cylindrical
container and may be configured to engage and disengage
the first flat gear with a second flat gear. The second flat gear
may be attached to the solenoid coaxial with the first flat
gear.

According to another implementation, the folding mecha-
nism may include a container, a strip-like member placed
inside the container from one end and attached to the last
fold of the cover from another end and an actuator that may
be configured to roll the strip-like member 1n and out of the
container.

The actuator of the folding mechanism may include: a
motor that may be configured to drive the strip-like member
in and out of the container; a roller wheel that may be
coupled with the motor, transversely placed on the strip-like
member and force the strip-like member to move 1n a direct
path; and a plurality of the rollers that may be placed on the
strip-like member to straighten the path of the strip-like
member.

According to another implementation, the strip-like mem-
ber of the folding mechanism may be symmetrically
attached to the last fold of the cover and may pass through
the passage made by the transversal cords on the lower
surface of the cover and carry the cover to be unfolded or
folded.

In another implementation, the cover may include an
accordion-pleated cover and the accordion-pleated cover
may include a cover fabric, a plurality of transversal cords
and at least two longitudinal cords. The cover fabric may
have a plurality of folds, an upper surface and a lower
surface. The plurality of transversal cords may be attached
to the lower surface of the cover fabric and provide a guiding,
passage lor the strip-like member to pass on the lower
surface of the cover fabric. The longitudinal cords may be
symmetrically attached to the lower surface of the cover
tabric at either sides of the strip-like member.

According to another implementation, two equal lengths
ol either sides of the first fold of the cover may be attached
to the upper surtaces of the first arm and the second arm.

In another implementation, the control system may cause
the second displacing mechanism to displace the opening/
closing mechanism, the first and the second arms and the
cover 1 and out of the enclosure when the first and the
second arms are in the closed position.

In another general aspect, the present disclosure describes
a method for opening and closing a covering system. The
method for openming the covering system may include:
determining modes of operation of the covering system
including an automatically triggered mode and a manually
triggered mode. The automatically triggered mode may
include: sensing the required environmental conditions for
the covering system by a sensor system; and determining a
need for activation of the covering system by a controller.
The automatically triggered mode as well as the manually
triggered mode may further include: checking distance of a
vehicle to barriers of a parking location; activation of a first
displacing mechanism for displacing a movable wall of a
rear bumper from an nitial location on a rear bumper to a
secondary location; activation of a second displacing mecha-
nism for taking a folded cover and arms along with an
opening/closing mechanism out of an enclosure to a second
position; activation of the opening/closing mechanism for
opening closed arms from a closed state of the second
position to an opened state of a third position; activation of
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a folding mechanism for unfolding a cover from a folded
state 1n the third position to an unfolded state 1n a fourth
position.

According to an implementation, the method for opening
and closing the covering system may further include difler-
ent positions, wherein the different positions may include: a
second position wherein a folded cover and arms may be
placed parallel to the rear bumper and the ground; a third
position, wherein the arms may be opened and placed
parallel to sides of the vehicle and the ground; and a fourth
position, wherein the cover may be unfolded.

According to another implementation, the method for
opening and closing the covering system may further
include a method for closing the covering system, wherein
the method for closing the covering system may include:
sending an uncovering command to the controller using a
remote control; activation of the folding mechanism for
folding the cover from an unfolded state of the fourth
position to a folded state in the third position; activation of
the opening/closing mechanism for closing the arms from
the opened state 1n the third position to the closed state in the
second position; activation of the second displacing mecha-
nism for taking the folded cover and arms along with the
opening/closing mechanism inside the enclosure from the
second position; and activation of the first displacing mecha-
nism for displacing the movable wall of the rear bumper to
the 1itial location on the rear bumper.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates different views of an exemplary vehicle
showing different parts and accessories of the vehicle 1n
assoclation with a cover and its remote control, consistent
with one or more exemplary embodiments of the present
disclosure.

FIG. 2 illustrates a schematic block diagram of one
implementation of an exemplary covering system, consistent
with one or more exemplary embodiments of the present
disclosure.

FIG. 3A 1llustrates an exemplary folded cover and arms
set along with an exemplary folding mechanism attached to
the cover, consistent with one or more exemplary embodi-
ments of the present disclosure.

FIG. 3B illustrates two different exemplary views of a
cover 1n a fully opened state for an example of an accordion-
pleated form, consistent with one or more exemplary
embodiments of the present disclosure.

FIG. 4 A illustrates an exemplary approximate position for
mounting a first displacing mechamism and an exemplary
approximate position for a locking mechanism 1n an exem-
plary vehicle, consistent with one or more exemplary
embodiments of the present disclosure.

FIG. 4B 1llustrates an exemplary folded cover and arms 1n
a position out of an enclosure and parallel to a rear bumper
alter being taken out of an enclosure.

FIG. 5 illustrates an example implementation of a first
displacing mechanism for displacing an exemplary wall of a
rear bumper, consistent with one or more exemplary
embodiments of the present disclosure.

FIG. 6 illustrates an example implementation of a second
displacing mechanism for taking an exemplary folded cover
and arms 1 and out of an enclosure and an example
implementation of an opening/closing mechanism, consis-
tent with one or more exemplary embodiments of the present
disclosure.

FIG. 7A illustrates two exemplary positions of arms 1n an
opening process 1in an exemplary vehicle with a specific
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trunk as a rotational movement 1n an example 1implementa-
tion, consistent with one or more exemplary embodiments of
the present disclosure.

FIG. 7B illustrates an exemplary implementation of an
opening process of arms for an exemplary automatic vehicle
cover 1n a vehicle without a specific trunk section showing
different exemplary steps, consistent with one or more
exemplary embodiments of the present disclosure.

FIG. 8 A 1llustrates an schematic example implementation
of an opemng/closing mechanism for opeming or closing
exemplary arms along with a second displacing mechanism
and a folding mechanism, consistent with one or more
exemplary embodiments of the present disclosure.

FIG. 8B 1llustrates a top view of an example implemen-
tation of an opening/closing mechanism for rotationally
opening or closing arms specific to a vehicle with a trunk,
consistent with one or more exemplary embodiments of the
present disclosure.

FIG. 9A 1llustrates sectional views of an example imple-
mentation of a gearbox mechanism through which the
rotational movements of arms can be implemented in
vehicles without a specific trunk section, consistent with one
or more exemplary embodiments of the present disclosure.

FIG. 9B illustrates a perspective view of an example
implementation of an opening/closing mechanism for a
vehicle without trunk including an exemplary gearbox
mechanism through which the rotational movements of arms
can be implemented 1n vehicles without a specific trunk
section, consistent with one or more exemplary embodi-
ments of the present disclosure.

FIG. 9C illustrates schematic views of three exemplary
consecutive rotational movements of arms 1n an exemplary
opening process along with orientation of an exemplary
gearbox mechanism in vehicles without a specific trunk
section, consistent with one or more exemplary embodi-
ments ol the present disclosure.

FIG. 9D 1illustrates two schematic views of an example
implementation ol an opening/closing mechanism for rota-
tionally opeming or closing arms in vehicles without a
specific trunk section, consistent with one or more exem-
plary embodiments of the present disclosure.

FIG. 10 1llustrates an example implementation of a fold-
ing mechanism configured to fold or unfold an exemplary
cover by opening or rolling up an example implementation
of a strip-like member, consistent with one or more exem-
plary embodiments of the present disclosure.

FIG. 11A 1llustrates three diflerent example implementa-
tions of an accordion-pleated foldable cover having diflerent
types of folding, consistent with one or more exemplary
embodiments of the present disclosure.

FIG. 11B 1llustrates three different example implementa-
tions of patterns along which an exemplary cover fabric may
be folded, consistent with one or more exemplary embodi-
ments of the present disclosure.

FIG. 12A 1illustrates an example implementation of an
exemplary accordion-pleated cover consistent with one or
more exemplary embodiments of the present disclosure.

FIG. 12B illustrates schematic views of three example
implementations of accessories associated with an exem-
plary accordion-pleated cover, consistent with one or more
exemplary embodiments of the present disclosure.

FIG. 13 1illustrates a perspective view ol an example
implementation of a cover 1n a state of an exemplary closing
process along with two schematic views of the cover in two
different steps of the exemplary closing process.

5

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 14 illustrates different views of an exemplary closing,
process of a cover, consistent with one or more exemplary

embodiments of the present disclosure.

FIG. 15A 1llustrates two schematic views of two diflerent
positions of arms during an exemplary closing process of
cover 1 vehicles with a specific trunk section, consistent
with one or more exemplary embodiments of the present
disclosure.

FIG. 15B illustrates schematic views of different positions
of the arms during the closing process of the cover in
vehicles without a specific trunk section, consistent with one
or more exemplary embodiments of the present disclosure.

FIG. 16 illustrates schematic views of four steps of an
exemplary closing process from a position of exemplary
closed arms to final locking of an exemplary movable wall
of a rear bumper, consistent with one or more exemplary
embodiments of the present disclosure.

FIG. 17A 1illustrates a schematic flowchart of an exem-
plary opening process of an exemplary covering system,
according to one or more aspects of the present disclosure.

FIG. 17B 1illustrates a schematic flowchart of an exem-
plary closing process of an exemplary covering system,
according to one or more aspects of the present disclosure.

e

DETAILED DESCRIPTION

Disclosed systems and methods herein are directed to a
covering system, capable of covering outside surfaces of
different kinds of vehicles, for example, different classes of
vehicles like sedans, SUVs, vans, etc.

In an aspect, the present disclosure describes a covering
system that may include a cover, a first arm and a second
arm, an opening/closing mechanism (an arm mechanism), a
folding mechanism and a control system.

FIG. 1 shows different schematic views of an exemplary
vehicle 100. The exemplary vehicle 100 may include a rear
bumper 102, a trunk (or any back section) 104, vehicle
flashers 108, a reverse gear light 110, a speaker 114, a battery
112, side mirrors 107, etc. The exemplary vehicle 100 may
also include some other parts and accessories like a distance
sensor 122 configured to measure the distance, a light sensor
120 configured to measure the intensity of sunlight, a
temperature sensor 111, a humidity sensor 113, and a con-
troller 302. There may be a specific space as an enclosure
106 bounding inside of the rear bumper 102 and a portion of
the trunk 104, which 1s shown as a dashed-line area. The
enclosure 106 may provide a space for placement of specific
parts and mechanisms related to an exemplary covering
system.

The covering system disclosed herein, may be activated
cither manually by a user or automatically by a control
system. The cover may undergo an opening process or a
closing process. In the opening process, the cover may be
taken out of the enclosure where 1t unfolds to cover the outer
surface of a vehicle. In a closing process, the cover may fold
from an opened position to a folded position, thereby
become placed 1nside the enclosure. The opening and clos-
Ing processes may be controlled by the control system.

FIG. 2 1s a schematic block diagram of one implementa-
tion of an exemplary covering system 300 according to one
or more aspects ol the present disclosure. The covering
system 300 may include a cover set 306, an actuating system
303 and a control system 308. The control system 308 may
include a remote control 301, a controller 302 and a sensor
system 304. The cover set 306 may include the movable wall
of the rear bumper 3064, the folded cover and arms 3065, the
arms 306c and a cover 306d.
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The actuating system 303 may generally cause the dii-
ferent elements of the cover set 306 to be operated. The
actuating system 303 1n one exemplary implementation may
include: a first displacing mechanism 303a, a second dis-
placing mechanism 3035, an opening/closing actuating
mechanism 303¢, and a folding mechanism 3034

In one implementation, the cover may include an accor-
dion-pleated cover. The cover may have the capability of
folding or unfolding along accordion-like patterns. The
cover may include a cover fabric, a plurality of transversal
cords attached to the lower surface of the cover fabric and
at least two longitudinal cords symmetrically attached to the
lower surface of the cover fabric. The cover fabric may have
a plurality of folds, an upper surface, and a lower surface.

In some 1implementations, the cover 3064 1n a folded state
may be housed inside a specified space, for example, the
enclosure 106 1n FIG. 1. The cover 3064 may be taken out
of the enclosure 106 and unfolded in order to cover an
outside surface of an exemplary vehicle.

In one exemplary implementation the enclosure 106 may
be bounded to a portion of lower side of the trunk 104 and/or
inside part of the rear bumper 102. The enclosure 106 may
be also an external housing, which may be attached to the
vehicle 100 (FIG. 1).

In a state i which the cover 3064 1s placed in the
enclosure 106, a back wall 306a of the rear bumper may be
configured to be movable. A first fold of the cover 3064 may
be attached to upper surfaces of two pivotally rotatable arms
306¢. The cover may have an opened position when the
cover 1s wrap the vehicle and a folded position when placed
on the arms 306c¢.

The set of the remote control 301, the controller 302 and
the sensor system 304 may collectively form the control
system 308. The control system 308 may control any move-
ments of the covering system 300 and control decisions
regarding sequential actuations of mechanmisms, sensing of
the ongoing conditions regarding the inside actuations, or
sending external conditions utilizing data exchanged
between i1t and the actuating system 303 and the sensor
system 304.

The remote control 301 may directly send data to the
controller 302. A user may press a manual tab on the remote
control 301, to manually trigger the covering system 300.
Alternatively, the covering system 300 may be automatically
triggered to open based on a determination and a command
from the control system 308. In an exemplary embodiment,
the automatic functionality may be triggered by pressing the
auto tab of the remote control 301.

In the automatic mode, the outside sensing system 304a
may determine if a set of required conditions are satisfied to
force the covering system 300 to be activated or opened by
the controller 302. The environmental conditions may
include intensity of sunlight, temperature, humidity, in addi-
tion to other outside weather condition which may be sensed
by sensors such as respective sunlight sensor 120, tempera-
ture sensor 111 and humaidity sensor 113 to determine 1f there
1s any need for the covering system 300 to be activated.
Also, the allowable distance of the vehicle 100 from side
barriers may be sensed by a distance sensor 122 to be greater
from a predefined distance to allow the covering system 300
to be activated. The controller 302 may trigger the covering,
system 300 upon recerving the signal from the distance
sensor 122 indicating the allowable and needed distance
exi1sts.

The sensor system 304 may include an outside sensing
system 304a (receiving mput data from outside of the
covering system 300) and an inside sensing system 3045
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including different sensors specified to each of the actuating
mechanisms, separately. The outside sensing system 304a
may include the light sensor 120, the humidity sensor 113
and the temperature sensor 111 along with the distance
sensor 122. The outside sensing system 304A may be
configured to provide the controller 302 with the data from
the ongoing environmental conditions. The sent data to the
controller 302 may be used as a base for the controller 302
to activate the covering system 300.

Also, the distance of the rear bumper 102 from the side
barriers may be detected and sent to the controller 302 by a
distance sensor of the outside sensing system 304a. The
existence minimum distance may be checked to in order to
take the folded cover and arms 3065 out of the enclosure 106
without causing a collision. The controller 302 may use the
teedback received from the outside sensing system 3045 to
decide whether the folded cover and arms 3066 may be
opened and taken out of a box. The 1nside sensing system
3045 may 1nclude sensors which are associated with each of
the actuating mechanisms in order to inspect and regulate
the functionality of the actuating mechanisms.

The controller 302 may provide the required control
signals for either actuation or sensing in a successive and
timely manner. The controller 302 may include a memory
3024 for storing the received data and a processor 3025 for
processing the received data and producing control signals.
The mput data which may be received from the sensor
system 304 or the remote control 301 may be stored in the
memory 302a and serve as an input for the processor 3025b.
The processor 3026 may be configured to process the data
received and produce the control signals for the subsequent
actuating system 303. The processor 3025 may send control
signals to the mechanisms of the actuating system 303 and
also the sensors of the sensor system 304 sequentially.

A number of diflerent mechanisms may be configured to
actuate respective parts of the covering system. The control
system may determine the timing and sequence of the
actuations.

In one exemplary implementation, the actuating system
303 may include the first displacing mechanism 303a, the
second displacing mechanism 3035, the opening/closing
mechanism 303¢ and the folding mechanism 303d4. All
mechanisms of the actuating system 303 may be activated to
deliver a specific functionality under the control of the
control system 308.

The first displacing mechanism 303¢ may be configured
to displace the movable wall of the rear bumper 306a from
a first position, for example, on the rear bumper 102 to a
second position, for example, under the bottom of the
vehicle 128 to allow for the displacement of the cover 3064
in its folded state as described below.

The second displacing mechanism 3035 may be config-
ured to linearly displace the folded cover and arms 3065
from a first position inside the enclosure 106 to a second
position outside the enclosure 106. The second position may
be, for example, a position parallel to the rear bumper 102
and the ground. The second displacing mechanism 3035
may be also configured to displace the opening/closing
mechanism 303¢ along with the folded cover and arms 30656
in order to be able to perform opening and closing func-
tionality.

The opening/closing mechanism 303¢ may be configured
to enable the arms 306¢ 1n the closed state to pivotally rotate
around a connecting line or point in one rotation or a set of
three successive rotations and the folding mechanism 3034
may be configured to fold or unfold the cover 3064.
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During an opening process, the control system 308 may
activate respective mechanism of the actuating system 303
to take the required operation under the regulatory 1nspec-
tion of the respective sensors of the inside sensing system
304b. In one step, the first displacing mechanism 303a for
displacing the movable wall of the rear bumper 306a may be
actuated. As a result, the movable wall 3064 may be placed
under the bottom of the vehicle 100. Then, the controller 302
may enforce the second displacing mechanism 3035 to take
the folded cover and arms 3065 out of the enclosure 106. As
a result the folded cover and arms 3065 may be placed 1n the
second position parallel to the rear bumper and the ground.
Then, the opening/closing mechanism 303¢ may be actuated
to pivotally open the arms 306¢ 1n a defined timely manner.
In this step, the arms 306¢ may be placed parallel to either
sides of the vehicle 100 and the ground after the movement.
After the opening of the arms 306c¢, the cover 3064 may be
placed 1n a position which enables the cover 3064 to take the
unfolding process. In another step, the folding mechamism
3034 may be actuated by the control system 308 to trigger
the unfolding operation of the cover 306d. 1T the openming
process 1s not be paused, for example, through pressing the
respective tab on the remote control 301, the cover 3064
may be unfolded fully to wrap whole the outer surface of the
vehicle 100. The process for a closing operation may be
performed 1n a reverse steps, which means that all mecha-
nisms may be summoned 1n successive reverse steps, which
1s discussed later 1n this disclosure 1n further detail.

FIG. 3A shows an exemplary implementation of the
folded cover and arms set 3065 along with an exemplary
folding mechanism 3034 attached to the cover 306d.
According to FIGS. 1 and 3A, the cover 3064 1s attached to
the arms 134a and 1345. The cover 3064 1n its folded state
along with the arms 134q and 1345 1n their closed state may
form a set, which may be named the folded cover and arms
3060 and located inside the enclosure 106. The enclosure
106 may be configured to hold the folded cover and arms
306b. The cover 3064 1n 1ts folded state may be placed 1n the
enclosure 106, when the vehicle 100 1s running or at the
onset of startmg,, or when the control system 308 determined
that the covermg system 300 should not be triggered. When
the vehicle 100 1s stopped 1n a parking location and there 1s
no other movement in the position of the vehicle 100, the
control system 308 may determine 1 there 1s any need for
the covering system 300 to be triggered and provide means
for performing either the opeming process 400 (as shown 1n
FIG. 18A) or closing process 300 (as shown 1n FIG. 18A) of
the covering system 300.

In embodiments, covering system 300 may operate 1n an
automatically triggered mode or in a manually triggered
mode. In order for the cover 3064 to be activated into the
covering operation in a fully automatic manner, a determi-
nation may be made regarding outside environmental con-
ditions, e.g. sunlight intensity, temperature and humaidity.
The outside conditions of the vehicle 100 may include
determining whether 1t 1s rainy, snowy, with excessive
sunlight, highly humid or the like. The temperature sensor
111, the humidity sensor 113 and the light sensors 120 may
be considered as exemplary implementations of some of the
sensors of the outside sensing system 3045. If the tempera-
ture, humidity or sunlight intensity are determined by the
sensors to be greater than a certain range representing
threshold values, then the controller 302 may trigger the
opening process 400 of the covering system 300. Light
sensors 120 and temperature sensors 111 may be stimulated
by the excessive sunlight intensity and the extreme tempera-
ture and the humidity sensor 113 may be stimulated by high
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humidity that occurs before and during rain, snow and so on.
If the control system 308 1s set on the automatically trig-
gered (auto) mode through the remote control 301, the
covering system 300 may be triggered to operate through a
stimulating signal receiving from one of these sensors. Also,
if the control system 308 1s set on the manually triggered
(manual) mode using the remote control 301, the covering
system 300 may be activated upon receiving a signal from
the remote control 301 decided by user.

Referring to FIGS. 1 and 2, before conducting the opening,
process 400, the minimum distance of the vehicle 100 from
barriers 1n parking location may be determined. If the
distance 1s greater from a predefined value, the controller
302 may trigger the opening process 400. The distance
sensor 122 may be considered as an example implementa-
tion of a sensor of the outside sensing system 304q. In one
example 1mplementation the distance sensor 122 may be
mounted on the rear bumper 102 of the vehicle 100 to sense
the distance of the rear bumper 102 from the backside
barrier. Such a minimum distance may be required for the
tolded cover and arms 3065 to come out of the enclosure 106
without collision.

After ensuring that there 1s a minimum allowable distance
outside of the rear bumper 102, the control system 308 may
provide a series of consecutive signals for a number of
different mechanisms of the actuating system 303. The cover
3064 1n 1ts folded state which 1s attached to the arms 134qa
and 1345, may be forced to come out of the enclosure 106.
In this state the flashers 108 may be allowed by the control
system 308 to be turned on. Also, a warning alarm may be
played by the controller 302 through the vehicle’s speaker
114 to keep people informed of the process.

Referring to FIG. 1, 1f the distance, between the vehicle
100 and barriers 1n the parking location, 1s distinguished by
the control system 308 to be less than a required minimum
value, then the controller 302 may notify the driver. In this
state, an alarm may be played and the reverse gear lights 110
may be turned on and made to flash so that the driver 1s
signaled to that the opening process 400 may not be opera-
tional due to the short distance. After changing the location
of the vehicle 100 in a way that the mimimum distance
regulation 1s complied with, the controller 302 may allow
the opening process 400 to be triggered either manually or
automatically. The electric current required for electronic
systems, the control systems 308 and diflerent mechanisms
of the actuating system 303 may be produced by a battery
112 that may work individually or along with the vehicle’s
battery.

When the cover 3064 1s 1n a fully opened state, the
controller 302 may cause the movement of the cover 3064
and the playing of warning alarm through the speaker 114 to
be stopped. The flashers 108 of the vehicle 100 may be also
turned off. In this state, the controller 302 may be 1n a
standby mode. It means that 1t 1s possible to trigger activa-
tion of the closing process 500 by the control system 308
upon the user’s request using the remote control 301.

FIG. 3B, illustrates two views of the cover 3064 1n a fully
opened state. The cover 3064 may have an accordion-
pleated form which may be formed based on a pre-defined
pattern facilitating the folding and unfolding processes.
During the opening process 400, folds 136 of the cover 3064
may be opened along a longitudinal axis 131 of the vehicle
100. When the cover 3064 fully wrap the vehicle 100, it may
appear as a hollow accordion shaped box which protects all
sides of the body of the vehicle 100, which 1s mounted on
the arms 134a and 134H on either sides of the vehicle 100

and on movable guiding devices 240. The movable guiding
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devices 240 may be mounted on either sides of the front
section of the cover 3064 facilitating the movements of the
cover 3064 during the opeming process 400 or closing
process 300.

Referring to FIG. 4B, when the folded cover and arms
3060 are taken out of the enclosure 106, they may be placed
parallel to the rear bumper 102 and the ground as a folded
set. The folded cover and arms 3060 may be displaced
linearly along the longitudinal axis 131 of the vehicle 100,
shown 1 FIG. 3B, through an actuation caused by the
second displacing mechanism 3035. The controller 302 may
force the second displacing mechanism 3035 to either actu-
ate the process of taking the folded cover and arms 3065 out
of the enclosure 106 or inside the enclosure 106.

FIG. § shows one exemplary implementation of the linear
first displacing mechanism 303a configured to displace the
movable wall of the rear bumper 306a. This mechanism may
be able to deliver a linear output movement along the
longitudinal axis 131 of the vehicle 100. The output of the
first displacing mechanism 303q¢ may be attached to the
movable wall of the rear bumper 306a. The displacement
course ol the first displacing mechanism 303q¢ may be
defined between a first position of the movable wall of the
rear bumper 306a on the rear bumper 102 and a second
position of the movable wall of the rear bumper 306a under
the bottom 128 of the vehicle 100. In the second position, the
movable wall of the rear bumper 306a may be placed under
the bottom 128 of the vehicle 100 in the opening process
400. In the closing process 500 the displacement positions
may be reversed from the second position to the first
position. The displacement course and successive actuations
of the first displacing mechanism 3034 may be controlled by
the control system 308.

Referring to FIG. 5, the first displacing mechanism 3034
may include a rotary actuator 142, a converting mechanism
144, and an intermediate link 146 attached to the movable
wall of the rear bumper 306a from one side and engaged
with the converting mechanism 144 {rom the other side. The
first displacing mechanism 3034 may further include a set of
two parallel guiding rails 150 that may be mounted on the
bottom of vehicle 128 at either sides of the link 146 defining,
the required path for the movements of the link 146, two
location sensors 152 that may be placed at either sides of the
displacement course of the movable wall 3064 to 1nspect the
displacement to be 1n the defined range.

In some implementations, the rotary actuator 142 may
include a motor 1424 and 1ts associated gearbox 1425 and
may be mounted on the bottom 128 of the vehicle 100 to
provide the required rotational power and transmission for
displacing the movable wall of the rear bumper 306a.

In an exemplary implementation, the converting mecha-
nism 144 may be coupled with the output shaft of the rotary
actuator 142 at one end and rotatable therewith and coupled
with the intermediate link 146 at the other end, converting,
the rotational power and displacement to the linear power
and displacement. The converting mechanism 144 may be 1n
the form of a set of a threaded rod 144a engaged with a nut
or a ball screw assembly. In the former form, the nut may be
mounted under the bottom of the intermediate link 146,
causing the mtermediate link 146 to linearly displace as the
threaded rod 144a linearly moves.

In some implementations, the mtermediate link 146 may
be placed between the converting mechanism 144 and the
moveable wall of the rear bumper 306a. The intermediate
link 146 may move linearly with the output of the converting
mechanism 144. The intermediate link 146 may receirve and
transmit the power and linear displacement from the con-
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verting mechanism 144 to the movable wall of the rear
bumper 306a and cause the movable wall of the rear bumper
306a to displace. The intermediate link 146 may act as a
linkage element which may be connected to the movable
wall of the rear bumper 306a by a hinge 148 and a spring
149. A link 147 may be located as a connecting linkage
between the intermediate link 146 and the movable wall of
the rear bumper 306a. The hinge 148 may be configured to
transmit the power to the movable wall of the rear bumper
306a and cause a change of direction 1n 1ts displacement
course from a linear path to a curved path and vice versa.
The spring 149 may be configured to provide the required
restoring force. When the controller 302 activates the first
displacing mechanism 303a to displace the movable wall of
the rear bumper 306a, one of the sensors 152 may sense the
displacement course 1n the opening process 400 to be 1n the
defined range and another sensor 152 may sense the move-
ment of the intermediate link 146 1n the reverse displace-
ment. The sensors 152 may determine the end of displace-
ment and inform the controller 302 from the end of
displacing operation.

The motor 142a may be configured to start rotating after
receiving the activating signal from the controller 302,
sending the power to a threaded rod 144 through the output
shaft of a gearbox 142a and causing the threaded rod 144 to
rotate therewith. The threaded rod 144a engaged with a nut
may convert a rotational movement of the motor 142q to a
linear movement of the intermediate link 146 along the path
defined by guiding rails 150. A ball screw assembly also may
be configured as another example implementation of the
converting mechanism 144. The moveable wall of the rear
bumper 306qa 1s connected with the intermediate link 146 by
attachment to the hinge 148 and the spring 149 and a
connecting link 147, may be forced to displace accordingly
therewith.

Referring to FIGS. 5 and 4A, 1n one exemplary imple-
mentation, the first displacing mechanism 303a may be
placed under the bottom 128 of the vehicle 100. The fixed
parts of the mechanism 140 may be mounted on the bottom
128 of the vehicle 100 and a casing 153 may be placed
thereon. Also, it 1s possible to mount the elements 1n an
external housing box, which may be mounted 1n the vehicle
100.

FIG. 6 shows the second displacing mechanism 3035 for
linearly displacing the folded cover and arms 3065 outside
or mside of the enclosure 106. After opening the movable
wall of the rear bumper 306a, the controller 302 may force
the linear second displacing mechanism 3035 to take the
tolded cover and arms 3065 out of the enclosure 106. In one
exemplary implementation, this mechanism may include a
movable mounting plate 162 configured to undergo linear
movement between a first position and a second position, a
set of two guiding rails 164 mounting at either sides of the
enclosure 106 parallel to the longitudinal axis 131 of the
vehicle 100 defining a path for the displacement of the
movable mounting plate 162, a motor 166 providing the
power for displacing the movable mounting plate 162
mounted on the bottom of the enclosure 106 without any
direct attachment to the movable mounting plate 162, a
converting mechanism 167 configured to convert the rota-
tional output motion of the geared motor 166 to a linear
displacements 1n the movable mounting plate 162, two
location sensors 172a and 17256, mounted at either sides of
the converting mechanism 167 configured to sense the
displacement of the movable mounting plate 162 to be 1n a
certain range allowing the displacement to be performed
between the first position and the second position.
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In one exemplary implementation, the converting mecha-
nism 167 may be considered to be a set of rack 168 and
pinion 170 gears, wherein the pinion gear 170 coupled with
the output shaft of the motor 166 and rotatable therewith
engaging with the rack gear 168. The rack gear 168 may be
mounted on the movable mounting plate 162 along the
longitudinal axis 131 of the vehicle 100. The pinion gear 166
may drive the rack gear 168. The rack gear 168 which 1s
attached to the movable mounting plate 162 may be dis-
placed linearly outward or inward of the enclosure 106,
causing the movable mounting plate 162 to be taken outside
or mside of the enclosure 106, therewith. Two appendages
174a and 1745, mounted at the end of the displacement
course of the movable mounting plate 162, may be config-
ured to determine the allowable displacement course for the
sensors 172aq and 172b. The sensors 172a and 1725 may also
inform the controller 302 of the fully extracting the folded
cover and arms 3066 from the enclosure 106 1n the opening
process 400 or fully taking the folded cover and arms 3065
inside the enclosure in the closing process 500. The data
from the sensors 172a and 1725 may be sent to the controller
302 in order to determine the next control decision by the
controller 302.

In one implementation, the second displacing mechanism
3035 may be located in an enclosure, for example, either
exemplary enclosure 106 (or another enclosure) which
allows the folded cover and arms 3066 along with the
opening/closing mechanism 303c¢ to be linearly taken in or
out of the enclosure 106. In one exemplary implementation
shown 1n FIG. 6, the rack gear 168 may be attached to the
movable mounting plate 162. The folded cover and arms
3060 may be attached to the output of the opening/closing
mechanism 303¢. The opening/closing mechanism 303c¢
may be attached to the movable mounting plate 162 and
placed 1nside the enclosure 106. Thus, the movable mount-
ing plate 162 and the rack gear 168 may be also placed 1inside
the enclosure 106. The activation and actuations of the
second displacing mechanism 3035 may be controlled by the
control system 308.

After taking the folded cover and arms 30656 out of the
enclosure 106, it may be 1n a position parallel to the rear
bumper 102 as shown 1n FIG. 4B. In this position, the arms
134a and 1345 may be placed 1n a first position, wherein the
arms 134a and 1345 may be 1n a closed state parallel to the
rear bumper and the ground, lying on each another. The
cover 3064 1n its folded state may be attached to the arms
134a and 13456 1n this position. The arms 134 and 1345 may
be opened from this position, thereafter as part of an
exemplary opening process 400. The second position of the
arms 134a and 1345 may be defined as a state parallel to
either sides of the vehicle 100 and the ground.

The opening process 400 of the arms 134a and 1345 may
be activated by the control system 308 using the opening/
closing mechanism 303¢ configured to open or close the
arms 134a and 1345 1n the folded cover and arms 3065 from
their first position to their second positions. The arms 1344
and 13456 may be opened or closed subsequently one after
another 1n a way to avoid collision of the arms 134aq and
1345.

The procedures for the opening or closing are different for
the vehicles 100 with the specific trunk 104 which are
mostly the vehicles 100 in sedan class and the vehicles in
other diflerent classes like SUVs, vans, wagons, hatchbacks,
etc., without having a specific trunk 104. For example, 1n
sedan class of the vehicles 100, the opening and closing of
the arms 134a and 1345 may be performed in one rotational
movement around a pivot. The pivot may be defined by the

5

10

15

20

25

30

35

40

45

50

55

60

65

14

point of connection of the arms 134a and 134H to their
respective opening/closing mechanism 303c. The axis of
rotation of each arm 134a or 1345 makes a 45-degree angle
relative to the horizontal axis, 1n other classes of the vehicles
100, the opening and closing of the arms 134a and 1345 may
be performed 1n a set of three successive rotational move-
ments controlled by the control system 308. Upon under-
going the opening process, the arms 134aq and 1345 in the
opened state along with the cover 3064, which 1s still folded,
may appear as a U-shaped set forming around the backside
of the vehicle 100, allowing for the cover 3064 to be
unfolded. The U-shaped form of the arms 1344 and 1346 1n
the opened state are shown in FIGS. 7A and 7B.

Referring to FIGS. 6, 7A and 8A, 1n an exemplary sedan

class of the vehicles 100, each one of the arms 1344 and
1345 may open or close 1n a rotational movement around a
pivotal line of connection shown as an axis 181a or 1815
making a 45-degree angle with the horizontal axis 181¢. The
arms 134aq and 1345 may rotate around the axis 181a or
1815 1n order to relocate from the first position parallel to the
rear bumper and the ground to the second position parallel
to the sides of the vehicle 100 and the ground as a part of the
opemng process 400 of the covering system 300.
Two sets of the opening/closing mechanism 303¢ shown
in FIGS. 8A and 8B may be configured for opening and
closing the arms 134a and 134b6. Referring to FIG. 8A, 1n
one exemplary implementation, each one of the opening/
closing mechanism 303¢ may include motors (or geared
motor) 184a or 1845H, providing the required power for the
rotational movement, each one coupled with the respective
arms 134a or 134b, two hinges 188a and 1885, each attached
to the movable mounting plate 162 and also to the respective
arms 134a and 1345, transmitting the rotation of the motor
184a or 1845b to the arms 134a and 1345H causing to the arms
134a and 134 to rotate, a sensor 186a or 1865 configured
to sense the rotational displacement of the arms 134 and
1345 mounted on the output of the motor 184a or 184b. The
motors 184a and 1845 may be mounted on the movable plate
162 and linearly movable therewith with the mounting
orientation 1n which the output shaift of the geared motor
184a or 184b may be placed 1n line with the axis of rotation
181a or 181H. The geared motor 184a or 1846 may be
connected to the arms 134a or 1345 using respective hinges
188a or 188b.

Each one of the hinges 188a or 1885 may 1nclude a central
ax1is 189q or 1895 and two leaves 191aq and 1954 or 1915 and
195b6. Each one of the hinges 188a or 1885 may be coupled
with the output of the respective motor 184a or 1845 through
the central axis 189a or 1895 to the output of the motor 184a
or 1845 and rotatable therewith. The lower leaf of each hinge
191a or 1915, 1s mounted on the movable mounting plate
162 and the upper leaf of each hinge 195a or 1955, may be
attached to a proximal end 139q of the respective arms 134a
or 134b6. The rotational displacement of the arms 134a or
1345 may be pertormed around this attaching line.

Retferring to FIG. 6, when the respective sensor 172a on
the moveable mounting plate 162 of the second displacing
mechanism 3035 send a signal to the controller 302 deter-
mining full extraction of the folded cover and arms 30656
from the enclosure 106, the controller 302 may activate the
geared motors 184a and 1845 to rotate a predefined direction
shown by arrows 183a and 1835 1n FIG. 6. In this state, the
motors 184a and 1845 may be displaced outside of the
enclosure 106. As a result of the rotation of the motors 184a
or 1845 the attached hinge 188a or 1885 may also rotate due
to rotation of its central axis 189a or 1895 which 1s coupled
with the output shaft of the motor 184a and 184bH. The
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hinge’s upper leat 195a and 1936 may rotate accordingly,
through which the attached arms 134a or 1345 may also be
rotationally displaced. As a result, the arms 134a and 1345
may rotate around the axis 181ae and 1815 and may be
displaced from the first position to the second position of the
arms 306b6. The sensors 186 may sense the rotation of the
arms 134a or 1345 and inform the controller 302 of the angle
ol rotation of the motor 184a and 184b. One of the arms
134a or 1345 may be lie on the other arm 134a or 13456 1n
the folded position. After beginning the opening procedure
for the first arm 134a or 1345, the second arm 134a or 1345
may start opening after a specific time delay set by the
control system 308. It means one of the opening/closing
mechanisms 180a or 1805 may be activated before the other
one 180a or 1805b.

Referring to FIG. 9D, the arms 134a and 1345 may have
a proximal end 139a, a distal end 1395, and an upper surface
139¢. The proximal end 139a may be attached to hinge
devices 188a or 188b or to the output shaft 1945 of a
gearbox mechanism 194. The connecting point 193 may be
used as a pivot for rotation of the arms 134a and 1345b. The
first fold 136a of the cover 3064 may be attached to the
upper surtace 139¢ of the arms 134a and 134b.

Referring to FI1G. 7B, the opening and closing procedures
of the arms 134a and 1345 in the vehicles 100 without a
specific trunk may be different compared with sedan class of
the vehicles 100. Each arm 134aq or 1345 may undergo a
series of three successive rotational movements. The arm
134a or 1345 which 1s placed at the top may be first triggered
by the controller 302 to take the opening action ahead of the
other arm 134a or 134b. A coordinating system may be
defined by a set of mutually perpendicular axes 103a, 1035
and 1034. The origin of this coordinate system may be
placed at the point 1030 attached to the pivotal connecting,
point 193. The axis 103a, may be parallel to the longitudinal
axis 131 of the vehicle 100, also known as roll axis. The axis
1036, may be parallel to the axis perpendicular to the
ground, also known as yaw axis. The axis 103¢, may be
parallel to the transversal axis of the vehicle 100, also known
as pitch axis. The axes 103q', 1035' and 1034 may be
parallel to axes 1034, 1035 and 1034, respectively passing,
through the pivotal connecting point 1030'. The points 1030
and 1030' may be respectively attached to the pivotal
connecting points 193 of the proximal ends 139a of the arms
134a and 1345 to the movable mounting plate 162. In state
100qa, the folded cover and arms 3065 may be parallel to the
back of the rear bumper 102 after being taken out of the
enclosure 106. The {first rotational movement may be per-
formed around the axis 103a along the arrow 103d. As a
result the arms 134a or 1345 may be placed 1n the position
1006 perpendicular to the ground. The next step may be a
rotational movement around the axis 1035, 1n a direction
shown by arrow 103e¢, causing the arms 134a and 1345 to
place mm a position shown in state 100c. Then the next
rotational movement may be done around the axis 103¢ 1n a
direction shown by arrow 103/, causing the arms 134a and
1345 to take the shape shown 1n state 100d. After undergoing
the whole opening process the arms 134a and 13456 in the
opened state and the cover 3064 1n 1ts folded state may take
a U-shaped form. In the closing process of the arms 134a
and 13456 the explained procedure may be performed 1n a
reverse direction.

The opeming of the arms 134a and 1345 1n the non-sedan
class of the vehicles 100 may be performed by another
opening/closing mechanism 190 which may allow the arms
134a and 1345 to undergo three successive rotational move-
ments. The opening/closing mechanism 190 shown in FIG.
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9D may be considered as another example implementation
of the opening/closing mechanism 303¢ of FIG. 2. The
opening/closing mechanism 190 may include a rotary actua-
tor 197, which may include a geared motor 192, configured
to provide power for rotational movements of the arms 134a
and 1345, mounted on the movable mounting plate 162; and
a gearbox mechanism 194, having an output shaft 1945 and
an 1put shatt 194a coupled with an output shaft 1944 of the
geared motor 192 and may be configured to provide the arms
134a and 1345 with three successive rotational movements.
The gearbox mechanism 194 may be mounted on the
movable mounting plate 162 and movable therewith. The
output shait 19456 of the gearbox mechanism 194 may be
attached to the proximal end 139a of the respective arm
134a or 134b. The gearbox mechanism 194 may be taken 1n
or out of the enclosure 106, so that it may be activated by the
controller 302 to open or close the arms 134q and 1345. The
control system 308 may activate the gearbox mechanism
194 and determine the timing and sequence of the three
successive rotational movements.

Referring to FIGS. 11 A and 11B, the cover 130 may have
an accordion-pleated shape, which allows for folding and
unfolding the cover 130 along a pre-determined pattern 136.
FIG. 11A shows three example implementations of the
accordion-pleated form of the covers 130 and FIG. 11B also
shows the respective patterns of these three example forms
of the cover 130. The accordion-pleated form of the cover
130 may include a plurality of adjacent folds 136, wherein
the folds 136 may include a first fold 1364 and a last fold
1365. The first fold 1364 may be symmetrically attached to
the surface of the arms 134a and 1345. During the folding
of the cover 130, each fold 136 of the cover 130 may lie on
the respective adjacent fold 136 to form an accordion-
pleated folded shape. The accordion-pleated form of the
cover 130 may be unfolded from the folded state or folded
from the unfolded state along the axis 131.

Referring to FIG. 9D, the gearbox mechanism 194 may be
connected to the proximal ends 139q of the arms 134a or
134H6 through a connecting rod 194g making a pivotal
connecting point 193 allowing the arms 134a or 134H to
pivot around the connecting point 193.

Referring to FIGS. 9A and 9B, the gearbox mechanism
194 may include: a fixed cylindrical housing 196, attached
to the movable mounting plate 162 providing a fixed base for
a rotational movement, a rotatable cylindrical housing 198
rotatably mounted on the fixed cylindrical housing 196 and
rotatable thereon coaxially, an mput shaft 194a coupled with
the geared motor 192 and an output shait 1945 attached to
the proximal end 139q of the arms 134a or 134b, a bevel
pinion-gear set 200, configured to change the direction of
power Irom the axis 1944 to the axis 194¢, a solenoid 206
attached to the upper side of the rotatable cylindrical hous-
ing 198 and rotatable therewith, and a second flat surface
gear 208 attached to the solenoid 206 and placed coaxial
with respect to the axis 1944, configured to be engaged with
a first flat gear 2045 attached to a driver bevel gear 204.

The bevel pinion-gear set 200 may include a driven bevel
pinion 202 and the driver bevel gear 204. The driven bevel
pinion 202 may be either engaged with the driver bevel gear
204 or a second tlat gear 206. The driver bevel gear 204 may
be able to move up and down on an intermediate shait 194/.
An intermediate bevel gear set 199 may be located between
the input shatt 194a and the intermediate shaft 194/ config-
ured for changing the direction of power transmission from
the axis 194¢ to the axis 194d. The intermediate bevel gear
set 199 may include a driver bevel pinion 199q and a driven
bevel gear 1995. The intermediate bevel gear set 199 may be
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coupled with the input shaft 194a recerving power from the
geared motor 192 and sending power to the intermediate
shaft 194f.

Referring to FIGS. 9A and 9B, the fixed cylindrical
housing 196 and the rotatable cylindrical housing 198 may
be considered as a housing, providing also a space for
placement of the elements of the gearbox mechanism 190.
The fixed cylindrical housing 196 may have an opening,
which may create a passage for the mput shait 194a. The
fixed cylindrical housing 196 may be rotatably engaged with
the rotatable cylindrical housing 198. The fixed cylindrical
housing 196 may be placed coaxial with the rotatable
cylindrical housing 198. The rotatable cylindrical housing
198 may be activated by the controller 302 to rotate 1n the
fixed cylindrical housing 196 around the axis 1944. The
rotatable cylindrical housing 198 may be also provided with
an opening to allow the output shait 1945 to pass through.
The output shaft 1945 may be connected to the proximal end
139a of the respective arms 134a or 1345b.

The driver bevel gear 204 may have a bevel surface with
45-degree geared surface 204a and another surface with a
flat geared face 2045, and may be forced to move up or down
on the intermediate shait 194/. In another exemplary imple-
mentation the driver bevel gear 204 may have a bevel
surface 204a and an upper flat surface, wherein the driver
bevel gear 204 may be attached to the first tlat gear 2045.
The first tlat gear 204a may be meshed with the second tlat
gear 208 1n order to allow the rotatable cylindrical housing
198 to rotate on the fixed cylindrical housing 196. The
solenoid 206 may be coaxially attached to the rotatable
cylindrical housing 196, on which the flat surface gear 208
may be also coaxially mounted. The solenoid 206 may be
configured to be activated by the controller 302 to grab the

driver bevel gear 204 along the axis 1944 on the shaft 194f

or release the driver bevel gear 204 1n order to engage or
disengage the first tlat gear 2045 with the second flat gear
208. Upon disengagement with the second flat gear 208, the
driver bevel gear 204 may be released to move down and be
placed on its 1n1tial engagement with the driven bevel pinion
202.

Upon taking the movable driver bevel gear 204 up, which
may be displaceable up and down on the intermediate shaft
194/, the first flat gear 20456 may be engaged with the second
flat gear 208 mounted on the rotatable cylindrical housing
198. In this state the rotatable cylindrical housing 198 may

be torced to rotate around the axis 194d with the rotation of

the second flat gear 208. A spring may be placed on the shaft
194/ between the solenoid 206 and the driver bevel gear 204,
providing the restoring force required for the driver bevel
gear 204 to come back to its engagement position with the
driven bevel pinion 202 upon releasing by the solenoid 206.
The driven pinion bevel 202 1s mounted on the output shatt
1945, providing the required rotational movements for the
respective arms 134a or 134b.

Referring to FIG. 9C, three successive orientations of the
driven bevel pinion 202 and the driver bevel gear 204 1nside
the gearbox mechanism 194 may cause three successive
rotational movements of the arms 134a and 1345b. In step 0,
the arms 134q and 1345 may be in the folded state. The
initial orientation of the gears inside the gearbox mechanism
194 1s shown 1n step 0. The first rotational movement of the
arm 134a or 1345 may be around the axis 103a. The power
may be recerved from the geared motor 192 passing through

the mtermediate gear set 199 into the intermediate shaft 194/

in order to change the direction of power. The driver bevel
gear 204 may rotate accordingly with the rotation of the
intermediate shaft 194/ The driven bevel pinion 202 may
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also rotate subsequently 1n engagement with the driver bevel
gear 204, causing the arm 134q or 1345 to rotate therewith.
The direction and angle of rotation of the geared motor 192
may be controlled by the control system 308. The angle of
rotation of the arms 134a or 1345 1n each of three successive
steps may be controlled to be 90 degrees. The orientations of
the bevel pinion-gear set 200, the output shait 1945 and the
connecting rod 194¢ are shown 1n step 1 of FIG. 9C. Moving
on to step 2 a rotational movement of the rotatable cylin-
drical housing 198 on the fixed cylindrical housing 196 may
be performed. The orientation of the bevel pinion-gear set
200 and the shafts 1945 and 194g are shown 1n step 2 of FIG.
9C. The movement of the arms 134a or 1346 may be a
rotation around the axis 1035 1n an appropriate direction. In
order to be able to perform this rotation, upon receiving the
control signal the solenoid 206 may be activated to force the
driver bevel gear 204 to move up on the intermediate shait
194/. The first tlat gear 2045 attached to the driver bevel gear
204 may be disengaged from the driven bevel pinion 202
and meshed with the second flat gear 208. Upon activation
by the controller 302 the power of the motor 192 from the
shaft 194f may be received by the drniver bevel gear 204 and
cause the rotatable cylindrical housing 198 to rotate 1n an
appropriate direction around the axis 1944. This movement
may lead to the orientation of the output shait 1945 shown
in step 2 of FIG. 9C. Referring to FIG. 9C, the third
rotational movement of the arms 134a and 134b6 may be
around the axis 103¢. In this step the control system 308 may
force the solenoid 206 to release the driver bevel gear 204.
The driver bevel gear 204 may be released to move down on
the shaft 194/ The spring 209 may exert a restoring force on
the driver bevel gear 204 and help the driver bevel gear 204
0 be engaged with the driven bevel pinion 202 again. The
controller 302 may activate the geared motor 192 to rotate
90 degree 1 an approprate direction. The power may be
transmitted to the intermediate shaft 194/ thereaiter. Upon
the rotation of the driver bevel gear 204, the driven bevel
pinion 202 may also rotate 90 degrees causing the output
shaft 1945, and the arms 134a or 1345 to rotate accordingly.
This 1s shown as step 3 1n FIG. 9C.

Retferring to FIG. 10, a folding mechamism 210 1s con-
figured to fold or unfold the cover 306d. The folding
mechanism 210 may be considered as an exemplary imple-
mentation of the folding mechanism of FIG. 2. The folding
mechanism 210 may include: a geared motor 212, providing
the required power for unifolding or folding of the cover
306d, which may be mounted on a place at the bottom of the
vehicle 100 or 1n an enclosure other than enclosure 106, a
thin tlat strip-like member 224, for example, a strip-like
spring attached to the front side of the cover 3064 through
a holder set 244 from one end, passing through a passage on
a lower surface of the cover 228a and placed inside of a
cylindrical container 214 from another end, the cylindrical
container 214 configured for providing the required space
for rolling the strip-like member 224, a rubber coated roller
wheel 216 coupled with the output of the geared motor 212
and rotatable therewith, making a frictional contact with the
strip-like member 224 forcing the strip-like member 224 to
be rolled or unrolled, a plurality of rollers 218 mounted
along the path of the strip-like member 224 providing the
required guiding means for the strip-like member 224
through which the strip-like member 224 may be displaced
smoothly without being wrinkled, two sensors 226a and
226b, locating before and after the rubber coated roller
wheel 216, regulating the movements of the strip-like mem-
ber 224 and informing the controller 302 of the beginming
and finishing the unfolding or folding processes. The strip-
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like member 224 may pass through the path between the
roller wheel 216 and a roller 217 and move inward the
container 214 or outward of the container 214. The rollers
217 may be mounted under the strip-like member 224 1n
front of the roller wheel 216, 1n order to facilitate the
movements of the strip-like member 224. The strip-like
member 224 may be rolled in or out of the container 214.
The rolling out process of the strip-like member 224 may
cause the cover 3064 to unfold, taking place in the opening
process 400 of the covering system 300. The rolling in
process of the strip-like member 224 may cause the cover
3064 to fold, taking place 1n the closing process 400 of the
covering system 300.

Referring to FIGS. 10 and 12 A, the strip-like member 224
may be configured to be forced by the control system 308 to
displace the cover 3064 during the opening process 400 or
the closing process 500. The cover 3064 may be unifolded
from the mmitial folded position through the outward dis-
placement of the strip-like member 224 form the container
214. The movement of the strip-like member 224 towards
the container 214 may cause the cover 3064 to be folded
from the opened position. The movements of the strip-like
member 224 may be either rolling in the container 214 in the
closing process 300 or rolling out of the container 214 1n the
opening process. As the strip-like member 224 may be
attached to the end of the last fold 1364 of the cover 3064,
the cover may be carried with the displacement of the
strip-like member 224.

Referring to FIG. 10, the geared motor 212 may be
configured to rotate in relevant direction upon receiving an
activation signal from the controller 302. The rubber coated
roller wheel 216 coupled with the geared motor 212 may
rotate as well, exerting the required force on the strip-like
member 224, causing the strip-like member 224 to be taken
out of the container 214. The movement of the strip-like
member 224 may be directed along the arrow 227a in
unfolding of the cover 306d or arrow 227b shown 1n FIG.
10. The strip-like member 224 may be rolled out of the
container 214 as long as the contact between the roller wheel
216 and the strip-like member 224 exists and the motor 212
1s making the power under the control of the controller 302.
The unrolling of the strip-like member 224 out of the
container 214 may cause the cover 3064 to take the uniold-
ing process. Passing through the roller wheel 216, the rollers
217 and the sensors 227a and 2275, the spring-like strip 224
may pass beneath the cover 3064 through the passage
created by the transversal cords 226 and displace the cover
3064 frontwards.

Referring to FIGS. 11 A and 11B, the cover 3064 may have
an accordion-pleated shape, which allows for folding and
unfolding the cover 3064 along a pre-determined pattern
136. FIG. 11 A shows three example implementations of the
accordion-pleated form of the covers 3064 and FIG. 11B
also shows the respective patterns of these three example
forms of the cover 306d. The accordion-pleated shape of the
cover 3064 may include a plurality of adjacent folds 136,
wherein the folds 136 may include a first fold 1364 and a last
fold 136H. The first fold 136a may be configured to be
symmetrically attached to the surface of the arms 134a and
134b. During the folding of the cover 3064, each fold 136 of
the cover 3064 may lie on the respective adjacent fold 136
to form an accordion-pleated folded shape. The accordion-
pleated form of the cover 3064 may be unifolded from the
tolded state or folded from the uniolded state along the axis
131.

Referring to FIG. 11A, the covers 3064 may have either
a simple accordion-pleated form of folding 130qa or different
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inclined accordion-pleated form of folding such as the forms
shown as 1306 and 130c¢ illustrating three example 1mple-
mentations. The inclined forms 13056 and 130¢ may allow
the rain water not to stay on the cover 3064 compared with
the form 130aq. In case of rain, the slope existed in the
folding patterns 1306 and 130¢c may cause the rain water to
pour out due to the dip or inclination caused by the type of
the folds. The cover 3064 may be made of a fabrics 228 for
the vehicle’s covers and the fabric 228 may be impregnated
by some type of resin that lmproves the folding capability of
the cover and 1ts regular opening and closing functionality

without wrinkling of the folds 136.

Referring to FIG. 12A, the cover fabric 228 may be made
of a type of material for covers having some specific
properties. The fabric 228 may be selected so as to have
properties like sunlight reflection, waterproofing, foldability,
anti-heat, etc., wherein a kind of resin may be used as a
stiffener material. The resin material can make the cover

fabric 228 stiffer and improves the folding capacity of the
fabric 228.

Referring to FIG. 12A, the cover 3064 may include: a
cover fabric 228, having a front side, a rear side, a lower
surface 228a and an upper surface 2285, which may be
configured to serve as the main sheet on which a specific
pattern of folding may be implemented, a plurality of
flexible transversal cords 226 which may be configured to
serve as supporting strings, attached to the lower surface of
the cover fabric 228a transversely providing a supported
passage 135 for the thin spring-like strip 224 to pass through
and carry the cover 3064 in the opening process or the
closing process 500, at least two longitudinal flexible cords
234, attached to the projections caused by the adjacent folds
136 along the longitudinal line of the cover 3064 to the
lower surface of the cover 228a and parallel to the flat
strip-like member 224 on both sides of the flat strip-like
member 224 for improving the longitudinal strength of the
cover 3064 and preventing 1ts longitudinal wrinkling, allow-
ing the folds 136 to lie on or part from each other during the
opening or closing processes 500. The transversal cords 226
and the longitudinal cords 234 may be made of flexible
materials and may be mounted on the lower surface of the
cover 228a.

In addition some accessories may be included in order to
facilitate the functionality of the cover 306d. Although the
cover 3064 may be operational without using the accesso-
ries, using them may boost the functionality of the cover
306d. For example, a thin sheet 232, made of a material like
plastic, may be attached to the lower surface of the cover
tabric 228a having the rectangular shape. This plastic sheet
232 may 1increase the stiflness of the lower surface of the
cover fabric 228a. Also a spring-like wire 236 which may be
mounted within the front face of the last fold 1365 with a
very small diameter, to aid 1n retaining the shape of the cover
3064 and to facilitate the opening 400 and closing 500
processes of the cover 3064 as well as preventing the cover
3064 from being wrinkled. Two blocks 238, with flat shapes
and heavy weights, may be mounted on both front faces of
the last fold 1365. In some steps of the opening process 400,
the blocks 238 may facilitate the opening process 400
without wrinkling and move approprately on the vehicle
100, 1n addition to making the front of the cover 3064 heavy
and preventing the lifting of the cover 3064 1n case of severe
wind. Also in some steps of the closing process 500, blocks
238 may help correct the direction and placement of the
holding clamps 240 on the appendages of the arm 242q and
242b. At least two movable guiding devices 240 may
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tacilitate the carrying of the cover 3064 during the opening
400 or closing 500 processes.

The thin plastic sheet 232 may be utilized to enhance the
cover strength and durability besides improving the fold-
ability of the cover 306d. The transversal cords 226 may be
made of cotton and additional materials with similar prop-
erties as cotton having the flexibility and other properties.
The transversal cords 226 may be attached to the projections
by the adjacent folds 136 at regular distances at the lower
surface of the cover fabric 228a. The transversal cords 226
may provide a passage for the thin flat spring-like strip 224
to pass through and enhance the opening 400 and closing
500 processes of the cover 3064 and prevent disorganization
of the folds 136 and wrinkling.

Referring to FIG. 12B, at least two movable guiding
devices 240 may be used to hold the cover 3064 at a correct
level and facilitate the movement of the cover 3064 there-
alter, during the opening 400 and closing 500 processes. An
example implementation of the movable guiding devices 1s
shown 1n FIG. 12B. Each of the movable guiding devices
236, which may be mounted on the lower 1nside side of the
last fold 1365, may include a wheel 2405 and a clamp 240aq.
The wheel may be rolled on the ground 1n the opening 400
or closing 500 processes. The roller wheels 2365 along with
the clamps 240a may be configured to hold and facilitate the
movement of the cover 306d. Also the roller wheels 2405
may be used to guide the cover 3064 to be correctly placed
on the appendages 242a and 2425 of the arms 134a and 1345
when the cover 3064 1s the closing process 500. The roller
wheels 2406 may be placed on the appendages of the arms
242a and 2425, at the final step of the folding process of the
cover 306d.

FIG. 12B also shows an exemplary implementation of a
holder set 244, which may be configured to provide the
required means for connecting the strip-like member 224 to
the front side of the lower surface of the cover fabric 228.
Referring to FIG. 12B, the holder set 244 may include an
[-shaped holder 244a having a slot 244¢ 1n the bending
junction line of the L-shaped holder 244a, and a rubber-
coated roller wheel 2445, mounted on the slot 244¢. The
holder set 244 may be mounted at the front side of the lower
surface 228a the cover 306d through attaching the L-shaped
holder 244a to the cover 3064, and configured to facilitate
the attachment of the strip-like member 224 thereon. The
roller wheel 2445 attached to the L-shaped holder 244a may
tacilitate the smooth movement of the strip-like member 224
and hence, the folding or unifolding of the cover 306d over
the outer surface of the vehicle 100. Roller wheel 2445 may
be 1n contact with the surface of the vehicle 100 during the
opening 400 or closing 300 processes. Therefore, roller
wheel 2445 1t may also prevent the cover 3064 from putting,
scratch marks on the body of the vehicle 100.

Referring to FIG. 12A, the strip-like member 224, which
may be coated with a layer of protecting maternial like rubber,
may be actuated in the folding mechanism 210 by the control
system 308 to cause the cover 3064 to undertake the folding
or unfolding processes. Passing through the passage made
by the flexible transversal cords 226, the strip-like member
224 may carry the cover 3064 during the opening process
400 towards the front side of the vehicle 100 or during the
closing process 500 towards the back side of the vehicle 100.

Referring to FIGS. 12A and 12B, a roller 246a may be
mounted on the line along which the strip-like member 224
may be bent in order to change its direction from the
container 214 to the final position. The strip-like member
224 may be rolled out of the container 214 horizontally, and
makes 1ts way towards the location at the front side of the

10

15

20

25

30

35

40

45

50

55

60

65

22

vehicle 100. Therefore, it may need to change 1ts direction
in a place wherein the roller 246a may be mounted. This
roller 246a may be mounted parallel to the rollers 218 and
217 shown 1n FIG. 10, facilitating the mward or outward
displacements of the strip-like member 224 to be smooth
and without wrinkling.

Referring to FIGS. 12A and 13, the spring-like wire 236
may be attached to an outer face of the last fold 1365, which
allow the cover 306d to appropriately open or close. Also,
the spring-like wire 236 may help prevent the transverse
wrinkling of the folds. Two blocks 238 may be mounted at
cither sides of the last fold 13654, 1n order to prevent the
cover 3064 from being displaced due to the outside effects.
Also at least two sets of the roller wheels 2406 may be
placed on a holding clamp 240a, which may allow the cover
3064 to properly move. The arrow 2435 shows the direction
of movement of the wheel 2406 and the displacement of the
cover 3064 1n the closing process 500. When the wheel 2405
reaches the respective arm 242b. This placement may cause
the wheels 24056 to be disconnected from the ground and
prevent the displacing of the wheels 2405 on the ground in
this stage, making the cover 3064 and the arms 134a and
13456 1n the opened state ready to be closed to the folded
position.

Referring to FIG. 14, as the cover 3064 fully unifolds,
shown 1n the first figure, and wraps the entire surface of the
vehicle 100, movement of the cover 3064 may be stopped by
the controller 302. Movement of the cover 3064 in the
opening process 400 may occur due to the outward move-
ment of the strip-like member 224 from the container 214
from the backside of the vehicle 100 to the front side of the
vehicle 100. Once, cover 306d 1s fully open, the control
system 308 may cause the speaker 114 to stop playmg the
alarm and the vehicle’s flashers 108 to be turned oil. The
control system 308 may be hold in the standby mode,
waiting for the next operation to be summoned. It may be
possible for user to trigger the cover 3064 to be rolled up by
applying the respective command of closing the cover 3064
through the remote control 301.

Retferring to FIG. 14, upon receiving the control com-
mand for folding of the cover 3064 from the remote control
301, the controller 302 may utilize the distance sensors 122
to determine 11 the required distance of the rear bumper 102
from the sides are 1n the allowable range for folding of cover
306d. Right after receiving the respective authorizing com-
mand, the flashers 108 may be turned on and a warming
alarm may be played through the speaker 114. The proce-
dures which may have been performed 1n order to get open
the cover 3064, may be carried out 1n a successive reverse
order of steps as compared to the opening steps. The control
system 308 may activate the folding mechanism 210 to
actuate the strip-like member 224 to be rolled up. The motor
212 may be forced to rotate 1n a reverse direction compared
with the unfolding process causing the roller wheel 216 to
rotate therewith 1 a reverse direction compared with the
opening process 400. The strip-like member 224 may be
forced to displace along the arrow 2275, shown 1n FIG. 10,
passing through the sensor 226a and a plurality of the rollers
218, before making the way towards the path through the
roller wheel 216 and the beneath roller 217, 1n order to be
rolled up 1n the container 214.

Referring to FIGS. 10, 14 and 15A, as a result of
displacement of the strip-like member 224 along the arrow
227b, the cover 306d may be displaced along the arrow
240c. The cover 3064 may begin to uncover the outer
surface of the vehicle 100 smoothly and continuously,

shown 1n the second figure of FIG. 14. The wheels 2405 may
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be forced to displace the direction of the arrow 245 till
reaching the respective appendage 242a or 2425b. In this state
the wheels 24056 may be placed on the appendages 242a or
242b 1n order to facilitate the closing of the arms 134a and
1345, thereafter. The cover 3064 may displace along a path,
which may be nonlinear 1n portions shown by 247a and 24756
and linear 1n another portion 243 between two nonlinear
portions 247a and 247a. The arrow 245 also shows the
direction of the entire path of the wheel 2405. During the
folding process, the cover 3064 may displace along this
arrow. The folding of the cover 3064 may be performed
utilizing curved paths, the nonlinear sections of the path are
illustrated by 247a and 2475, when displacing over the front
and rear sections of the vehicle 100. Passing over the
intermediate section of the vehicle 100 may be also per-
formed 1n the linear path 245. After going past regions
referenced as 247a, 245 and 2475, the cover 3064 may take
the folded position placed on the arms 134aq and 1346 in
their opened states taking the U-shaped form shown by 241
in FIG. 15A.

Referring to FIGS. 15A and 16, after the cover 3064 folds
and the wheels 2405 are placed on the respective append-
ages 242a and 2425 as shown 1n the first 1llustration of FIG.
15A, the arms 134a and 1346 may undergo the closing
operation as shown in the second 1llustration of FIG. 15A
and first of the FIG. 15B. The closing of the arms 1344 and
1345 may be performed from the opened state to the closed
state 1n a set of one or three successive pivotally rotational
movements. Thereafter, the cover 3064 and the arms 134a
and 1345 may take the closed shape as shown in FIG. 15B
as the state 154 and 1n FIG. 16 as the state 243. In the
vehicles 100 having a trunk 104, 1.¢. sedan-type vehicles, the
closing process 500 of the arms 134a and 1345 from either
sides of the vehicle 100, 1n the U-shaped position along with
the cover 100 shown i11 first 1llustration of FIG. 15A, to the
position 243 of FIG. 16, parallel to the rear bumper 102 and
the ground, may include a rotational movement of the arms
134a and 1345 around the respective pivot line 181a or 1815
making from the connecting line of the arms 134a and 1345
to the opening/closing mechanism 303¢ shown in FIG. 6.
This rotational movement may be performed in the same
way as the opening process 400 but in a reverse a reverse
direction of rotation compared with the arrows 183a or 1835
of the opening process 400 shown 1n FIG. 6.

Referring to FIGS. 6A and 8A, the opening/closing
mechanism 303¢ may be responsible for rotationally dis-
placing the arms 134a and 134bH, in sedan types of the
vehicles 100A. First the control system 308 may force the
motor 184a or 1845 to rotate and cause the arms 134a and
134Bb to rotate accordingly. Rotating 1n an opposite direc-
tion to the rotation of the opening process 400, shown as
arrow 183a or 1835, the motor 184a or 1845 may force the
central axis 189a or 1895 of the hinge 188a or 1885 to rotate
accordingly. Thereafter the upper leal 195a or 19556 also
may rotate and cause the arms 134a or 134H to rotate
accordingly. The sensors 186a and 1865 for sensing the
rotation movements may regulate the allowable amount of
the rotational movement of the arms 134q and 1345, through
controlling the rotation of the motor 184A and 184B.

Referring to FIG. 15B, for the vehicles 100 without a
specific trunk section 104, the closing of the arms 1344 and
1345 from their positions on either sides of the vehicle 100,
to the position, shown 1 FIG. 16 as 243, parallel to the rear
bumper 102 and the ground, may include three successive

rotational movements. The coordinate system are the same
as the coordinate system defined in FIG. 7B. The arms 134a
and 1345 may rotate about the axes 103c¢, 1035, 103a
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respectively (the reverse sequence compared with the open-
ing process 400) passing through the origin marked as 103o0.
The origin 1030 may be the pivotal connecting point 193 of
the arms 134a and 1345 with the output shait 1945 of the
gearbox mechanism 194 shown i FIG. 9B (connecting
point of the rod 194¢ to the shaft 1945 shown as 193 which
exist for each of the arms 134a and 1345). The direction of
the rotations in the closmg process 500 may be opposite to
the directions 1n the opening process 400 shown 1n FIG. 7B
as 103d, 103¢ and 103/. In the step 15a, the arms 134a or
1345 1n the opened state may rotate around the respective
axis 103¢ or 103¢' 1n the directions opposite to the directions
shown by arrows 103/, The arms 134¢ and 13456 may
displace from their initial positions on either sides of the
vehicle 1006 to the positions parallel to the axes 103a or
1034'. Then 1n the step 155 the rotations may be around the
axes 1035 and 103a and 1n the opposite directions compared
with the directions of the 103e and 1034 arrows for the arm
134a, and around the axes 1034' and 1034' and in the
opposite directions to the 103¢' and 1034" for the arm 1345.
Each of these steps are shown as 15a, 15b, 15¢ and 154
states successively 1n FIG. 15B. The onentation of the arms
134a and 134b 1n each step are marked as 241a 1n the state
15a, 2415 1n the state 155, 241¢ 1n the state 15¢ and 243 1n
the step 15d. After undergoing these successive rotational
movements, the arms 134q and 1345 may be located in the
tolded form parallel to the back of the rear bumper 102 ready
to be taken inside of the enclosure 106.

Retferring to FIGS. 9B and 9D, the motor 192 may be
triggered by the controller 302 to rotate 1n an opposite
direction compared with the opening process 400 and the
gearbox mechanism 194 may be forced to deliver the
required rotation accordingly. The three rotational move-
ments may be performed through the direction changes of
the power transmission. In each rotation of the gearbox
mechanism 194, the arms 134a or 134b may also rotate in
order to reach the final position.

Referring to FIG. 16, after folding the cover 3064 and
closing the arms 134q and 1345, the folded cover and arms
3065 may be placed parallel to the rear bumper 102 and the
ground 1n the position 243 shown 1n FIG. 16. Right after, the
folded cover and arms 3065 may be forced to come 1nside
ol the enclosure 106. The moveable wall of the rear bumper
306a may be remained still open under the bottom 128 of the
vehicle 100. The control system 308 may activate the second
actuating mechanism 160 to take the folded cover and arms
3066 1n the enclosure 106, which may be performed along
the arrow 16e. In the step 164, the folded cover and arms
3065 may be placed parallel to the rear bumper 102 and the
ground. In the step 165 the folded cover and arms 3065 may
be taken 1nside the enclosure 106 but the rear bumper 102 1s
remained open.

Referring to FIGS. 16 and 6A, the second actuating
mechanism 160 may be activated 1 a reverse sequence
compared with the taking out process. It means that the
controller 302 may activate the motor 166 to rotate 1n a
reverse direction. Then the rotational movement of the
motor 166 may be converted to the linear movement by the
converting mechamsm 167 in a reverse direction compared
with the taking 1n process. Then the movable mounting plate
162 may be linearly taken in the enclosure 106 as a result of
receiving the linear movement from the converting mecha-
nism 167. In one example implementation, the converting
mechanism 167 may include the pinion 170 and the rack
gear 168. The pinion 170 may be rotatably coupled with the
motor 166, causing the rack gear 168, which may be meshed
with the pinion 170 and attached to the movable mounting
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plate 162, to be linearly displaced mwards. The arms 134a
and 1345 may be attached to the opening/closing mechanism
303¢ or 190 and the opening/closing mechanism 303¢ or 190
may be also mounted on the movable mounting plate 162.
The linear inward movement of the movable mounting plate
162 may cause the folded cover and arms 3065 to be taken
in the enclosure 106. The opeming/closing mechanism 303¢
or 190 may be also taken inside. The sequence of this
operation may be controlled by the control system 308. The
sensor 1726 may sense the movement of the movable
mounting plate 162 and regulate the end of the operation in
association with the control system 308. When the folded
cover and arms 3065 1s placed fully inside the enclosure 106,
the sensor 1726 may inform the control system 308 to take
the relevant next control operation.

Referring to FIGS. 16 and 5, after taking the folded cover
and arms 3066 1n the enclosure 106, the first displacing
mechanism 303a may be activated by the controller 302 to
displace the moveable wall of the rear bumper 3064a to 1ts
initial place on the rear bumper 102. The positions marked
as 16¢ and 164 1n FIG. 16 are related to the movements of
the moveable wall of the rear bumper 306a. The control
system 308 may activate the rotary actuator 142 to rotate 1n
an opposite direction to the direction of the opening process
400, causing the converting mechanism 144 to convert the
rotational movement of the motor 142a to the linear move-
ment of the intermediate link 146. The converting mecha-
nism 144 may include the threaded rod 144a and the nut
1445 1n one example implementation or a ball screw assem-
bly in another example implementation. The converting
mechanism 144 may force the intermediate link 146 to move
in a reverse direction compared with the opening process
400, 1n a linear outward direction on the rails 150. As a result
the movable wall of the rear bumper 306a, attached to the
intermediate link 146 by the hinge 148 and the spring 149,
may be pushed toward the bumper 102. The hinge 148 and
its accompanied spring 149, may receive the linear move-
ment of the intermediate link 146 and transmit the displace-
ment 1n a way to force the moveable wall of the rear bumper
306a to be displaced toward the 1nitial place on the bumper
102. The movements of the moveable wall of the rear
bumper 306a are marked as 16¢ and 144, in FIG. 16. After
being placed on the rear bumper 102, the magnetic lock 115
which 1s, 1n one example implementation, embedded on the
rear bumper 102 and the movable wall 306a, may be
triggered by the control system 308 to take the locking
operation, and the process of the closing may be finished.
The control system 308 may control the sequence of this
operation. The sensors 152 may inform the controller 302 of
the full placement of the movable wall of the rear bumper
306a on the bumper 102 in order to make the next control
decision.

FIGS. 18A and 18B show exemplary covering processes
associated with the covering system 300. FIG. 18A shows
the opening process 400 of the covering system 300 and
FIG. 18B shows the closing process 500 of the covering
system 300. The flowcharts show the sequence of the
opening 400 process and closing process S00 of the cover
306d. In step 402, the covering system 300, a mode of
operation may be determined. A user may set the operation
process to an automatically triggered mode or a manually
triggered mode. The sequence of the manually triggered
mode 1s shown by arrow 401 and the sequence of the
automatically triggered mode 1s shown by arrow 403. In the
manually triggered mode, a user may decide whether there
1s a need for the covering system 300 to be activated. In one
exemplary implementation, upon deciding that a cover is
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needed, a user may use the remote control 302 to activate the
following procedures. In step 409, of the automatically
triggered mode of the opening process 400, the sensor
system 304 through the inside sensing system 304a may
determine the need for the opening process 400 of the
covering system 300 which 1s activated when certain envi-
ronmental conditions are detected including sunlight, tem-
perature, and humidity. Referring to FIGS. 1 and 2, in one
example implementation, the outside sensing system 304q
may include the light sensor 120, the temperature sensor
111, and the humidity sensor 113, respectively configured to
sense the sunlight, temperature and humidity. The controller
302 may decide the necessity of activation of the covering
system 300. The opeming process 400, then, undergoes the
same sequence ol actuations as the manually triggered
mode.

In step 404, the distance of the vehicle 100 from adjacent
walls or barriers of parking location may be determined. The
distance may be checked to determine whether it 1s bigger
than a predefined value, the value representing a distance
needed for proper operation of an exemplary covering
system. The distance may be sensed by the distance sensor
122. Referring to FIG. 1, in one example implementation,
the distance sensor 122 may be placed on the rear bumper
102 1n order to detect the distance of the rear bumper 102 to
the barriers. Then the imformation may be sent to the
controller 302. The controller 302 may determine if the
distance meets the minimum defined threshold value. The
minimum distance 1s the distance required for the folded
cover and arms 30656 to be taken out of the enclosure 106 and
opened without collision. If the distance requirement is
satisfied, the exemplary process may proceed to step 406. In
the step 406 the first displacing mechanism 303a may be
activated to displace the movable wall of the rear bumper
306a. In one example implementation the first position may
be on the rear bumper 102 and the second position may be
under the bottom surface of the vehicle 128. The displacing
of the movable wall of the rear bumper 306a may be
performed after the opening of a locking mechanism 1135
embedded on the movable wall of the rear bumper 3064,
which may be done by the control system 308, in one
exemplary implementation of the present disclosure. The
displacement of the movable wall of the rear bumper 306qa
may be from the first position to the second position in the
opening process 400 shown 1n FIG. 4A, and from the second
position to the first position 1n the closing process 500 of the
covering system 300 shown in FIG. 4A.

Moving on to the next step 408, the controller 302 may
activate the second displacing mechanism 30356 1n order to
take the folded cover and arms 3065 out of the first position
to the second position. The first position may be 1nside the
enclosure 106 and the second position may be parallel to the
rear bumper 102 and the ground 1n one example implemen-
tation. In the folding process of the covering system 300 the
folded cover and arms 3065 may be taken inside the first
position from the second position by the second displacing
mechanism 3035. The controller 302 may decide the timing
of the displacement of the folded cover and arms 3065. The
opening/closing mechanism 303¢ may be also taken 1n or
out of the enclosure 106 along with the folded cover and
arms 306b6. As a result the folded cover and arms 3066 may
be placed i the defined position ready to undergo the
opening process 400 or the closing process 500 of the closed
arms 134a and 134H. Moving to the next step 410 the
opening/closing mechanism 303¢ may be activated by the
controller 302. The opening/closing mechanism 303¢ may
cause the arms 134a and 1345 to move from the closed
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position to the opened position by a rotational movement or
a set of three successive rotational movements 1 two
different example implementations of the current disclosure
for two different types of the vehicles 100, which 1s further
described formerly 1n this disclosure. The closed position of
the arms 134q and 1346 may be the same as the second
position ol the previous step 408 and the opened position
may be at erther sides of the vehicle 100 parallel to the sides
of the vehicle 100 and the ground. As a result the arms 134a
and 1345 may be placed in the positions which allows the
unfolding process of the covering system 300 to be per-
formed.

In step 412, the folding mechanism 3034 may be activated
by the control system 308 1n order to untfold the cover 3064
from the opened position of the step 410, 1.e., the position 1n
which the arms 134A and 134B may be parallel to either
sides of the vehicle 100 and the ground, to a final position
or fold the cover 3064 from the final position to the opened
position of the previous step 410. The unfolding process
may be performed in the opening process 400 of the cov-
ering system 300 and the folding process may be performed
in the closing process 500 of the covering system 300.

Referring to FIG. 18B, the closing process 300 of the
covering system 300 may be carried out sequentially. The
closing process 500 of the covering system 300 may be
triggered by a user using the remote control 301. The steps
of the closing process 500 are similar to the opening process
400 but performed 1n a reverse order, which 1s described 1n
turther detail throughout the present disclosure. The closing
process 500 may begin by a user pressing a respective tab on
the remote control 301, which 1s shown as step 502. After
sending the uncovering command to the controller 302, the
tolding mechanism 3034 may be activated by the controller
302 in the step 504. The folding mechanism 3034 may
actuate the cover 3064 to take the folding operation from the
unfolded position to the folded position on the opened arms
134a and 134b6. As a result the cover 3064 may be placed on
the arms 134q and 134b 1n a folded state of the cover 3064
wherein the arms 134aq and 1345 may be parallel to the sides
of the vehicle 100 and the ground. In step 506, the opening/
closing mechanism 303¢ may be activated by the controller
302 to actuate the arms 134aq and 134b to be closed. The
arms 134a and 1345 may undergo the closing operation from
the opened position to the closed positions of the arms 1344
and 1345 1n either a pivotally rotational movement or a set
of three pivotally rotational movements 1n the reverse direc-
tion compared with the opening process 400. As a result the
arms 134a and 1345 may be placed parallel to the rear
bumper 102 and the ground, which i1s further described
formerly in this disclosure. Moving on to the next step 508,
the second displacing mechamism 3035, may be activated by
the controller 302 to take the folded cover and arms 3065
inside the enclosure 106. Moving on to the next step 510, the
first displacing mechanism 3034 may be activated by he
controller 302 to displace the wall of the rear bumper 306a
from the second position to the first position on the rear
bumper 102.

What 1s claimed 1s:

1. A vehicle covering system, comprising:

a cover, the cover comprising;:

a cover fabric comprising a plurality of folds 1n an
accordion-pleated shape, an upper surface, and a lower
surface;

a plurality of transversal cords attached to the lower
surface of the cover fabric providing a guiding passage
for a strip-like member to pass on the lower surface of
the cover fabric; and
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at least two longitudinal cords, wherein the longitudinal
cords are symmetrically attached to the lower surface
of the cover fabric at either sides of the strip-like
member;

a first arm and a second arm, a first portion of a first fold
of the plurality of folds attached to an upper surface of
the first arm and a second portion of the first fold
attached to an upper surface of the second arm,

an arms mechanism, configured to place the first and the
second arms 1n respective opened and closed states, the
respective opened and closed states being perpendicu-
lar to each other;

a folding mechanism, configured to fold and unfold the
cover across a length of a vehicle;

a control system, configured to actuate the arm mecha-
nism to open the first arm and the second arm from a
closed state to an opened state and cause the arm
mechanism to close the first arm and the second arm
from the opened state to a closed state, and actuate the
folding mechanism to fold and unfold the cover when
the first and the second arms are in respective opened
states; and

an enclosure inside the rear section of the vehicle to
enclose the cover, the first and the second arms, and the
arm mechanism, wherein the rear section includes a
part of the trunk and the hollow space inside a rear
bumper.

2. The covering system according to claim 1, wherein the

rear bumper includes a movable wall configured to be
displaced from a first position to a second position, wherein

the first location 1s on the rear bumper and the second
location 1s under the vehicle.

3. The covering system according to claim 1, further
comprising a first displacing mechanism configured to move
a movable wall of the rear bumper from a {irst position to a
second position, wherein the first displacing mechanism
COmprises:

a rotary actuator with an output shaft;

a converting mechanism coupled with the output shaft;

and

an intermediate link attached to the movable wall of the

rear bumper from one side and engaged with the
converting mechanism from the other side,

wherein the converting mechanism 1s configured to con-

vert the rotational movement of the output shaft to a
linear movement of the intermediate link.

4. The covering system according to claim 1, further
comprising a second displacing mechanism disposed within
the enclosure, configured to displace the cover i a folded
state, the arms and the arm mechanism, wherein the second
displacing mechanism comprises:

a movable mounting plate, configured to allow for mount-

ing the arm mechanism thereon; and

an actuating mechanism coupled with the movable

mounting plate, configured to displace the movable
mounting plate in and out of the enclosure.

5. The covering system according to claim 4, wherein the
actuating mechanism comprises:

a motor having an output shait;

a converting mechanism coupled with the output shaft;

and

wherein the converting mechanism 1s configured to con-

vert the rotational movement of the output shaft to a
linear movement of the movable mounting plate.

6. The covering system according to claim 1, wherein the
arm mechanism includes:
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a first actuating mechanism pivotally coupled to a proxi-
mal end of the first arm, configured to actuate the first
arm to pivot about a first pivot point from a closed state
to an opened state 1 an opening process and to pivot
about the first pivot point from the opened state to the
closed state 1 a closing process; and

a second actuating mechanism pivotally coupled to a
proximal end of the second arm, configured to actuate
the second arm to pivot about a second p1vot point from
a closed state to an opened state 1n an opening process
and to pivot about the second pivot point from the
opened state to the closed state 1n a closing process.

7. The covering system according to claim 6, wherein the
closed state 1s defined as a state of the arms parallel to the
backside of the vehicle and ground.

8. The covering system according to claim 6, wherein the
opened state 1s perpendicular to the ground.

9. The covering system according to claim 6, wherein the
first actuating mechanism and the second actuating mecha-
nism Comprises:

a hinge device having an upper leaf and a lower leaf and

a central axis, wherein the lower leaf i1s fixed on the
movable mounting plate, the upper leat 1s attached to a
respective arm,

a motor coupled with the central axis, the motor config-
ured to rotate the respective arm.

10. The covering system according to claim 9, wherein the
first actuating mechanism and the second actuating mecha-
nism Comprises:

a gearbox mechanism attached to the moveable mounting
plate having an mput shait coupled with the motor and
an output shaft pivotally attached to the proximal end
of one of the arms, wherein the gearbox mechanism
COmMprises:

a housing, wherein the housing comprises a fixed cylin-
drical container mounted on the movable mounting
plate and fixed thereon configured to linearly displace
therewith, and a rotatable cylindrical housing mounted
coaxially on the fixed cylindrical container;

a bevel pinion-gear set, configured to rotate the respective
arm, including a driver bevel gear mounted on the input
shaft and coupled with the motor and meshed with a
driven bevel pinion configured to transmit the rota-
tional power of the motor to the driven bevel pinion and
freely displace along a shaft and a driven bevel pinion
mounted on the output shaft and attached pivotally to
the proximal end of the respective arm, wherein the
driven bevel pinion 1s configured to transmit the rota-
tional power to the respective arm;

a first tlat gear coaxially attached to the upper surface of
the driver bevel gear and rotatable therewith; and

a solenoid attached to the upper section of the rotatable
cylindrical container, wherein the solenoid 1s config-
ured to engage and disengage the first flat gear with a
second flat gear,

wherein the second flat gear 1s attached to the solenoid
coaxial with the first flat gear.

11. The covering system according to claim 1, wherein the

folding mechanism includes:

a container;

a strip-like member placed inside the container from one
end and attached to a last fold of the plurality of folds;
and

an actuator, configured to roll the strip-like member 1n and
out of the container.

12. The covering system according to claim 11, wherein

the actuator includes:
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a motor configured to drnive the strip-like spring 1n and out
of the container:;

a roller wheel coupled with the motor transversely placed
on the strip-like member forcing the strip-like member
to move 1n a direct path;

a plurality of the rollers, placed on the strip-like member
to straighten the path of the strip-like member.

13. The covering system according to claim 12, wherein
the strip-like member of the folding mechanism 1s symmetri-
cally attached to the last fold of the cover passing through
the passage made by the transversal cords on the lower
surface of the cover carrving the cover to be unfolded or
folded.

14. The covering system according to claim 1, wherein
two equal lengths of either sides of the first fold of the cover
are attached to the upper surfaces of the first arm and the
second arm.

15. The covering system according to claim 1, wherein the
control system 1s configured to cause the second displacing
mechanism to displace the arm mechanism, the first and the
second arms, and the cover 1n and out of the enclosure when
the first and the second arms are 1n the closed position.

16. A method for managing a covering system, wherein
the method for opening comprises:

sensing the environmental conditions for the covering
system utilizing environmental data received from sen-
SOT'S;

determining a need for activation of the covering system
by a controller based on the environmental conditions;

checking distance of a vehicle to barriers of a parking
location responsive to a determination that activation of
the covering system 1s needed;

activating a first displacing mechanism for displacing a
movable wall of a rear bumper from an 1nitial location
on a rear bumper to a secondary location;

activating a second displacing mechanism for taking a
folded cover and arms along with an arm mechanism
out of a first enclosure to a second position parallel to
the rear bumper and ground;

activating the arm mechanism for opening closed arms
from a closed state of the second position to an opened
state of a third position; and

activating a folding mechanism for unfolding a cover
from a folded state 1n the third position to an unfolded
state 1n a fourth position.

17. The method according to claim 16, wherein the

positions include:

the second position, wherein a folded cover and arms 1s
placed parallel to the rear bumper and the ground;

the third position, wherein the arms are opened and placed
perpendicular to the ground; and

the fourth position, wherein the cover 1s untfolded.

18. The method according to claim 17, wherein the
method for closing includes:

receiving an uncovering command by the controller from
a remote control;

activating the folding mechanism for folding the cover
from an unfolded state of the fourth position to a folded
state 1n the third position;

activating the arm mechamsm for closing the arms from
the opened state 1n the third position to the closed state
in the second position;

activating the second displacing mechanism for taking the
folded cover and arms along with the arm mechanism
inside the first enclosure from the second position; and
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activating the first displacing mechanism for displacing
the movable wall of the rear bumper to the iitial
location on the rear bumper.
19. The covering system according to claim 1, wherein the
length of the car extends from the rear bumper to a front 5
bumper.

32



	Front Page
	Drawings
	Specification
	Claims

